ABSTRACT
INTRODUCTION

34
The callianassid shrimp, Nihonotrypaea harmandi (Bouvier, 1901) (Schnack, 1989) .
68
The objective of the present study was to examine gut contents and detailed anatomical 69 structure for some selected mouthparts in zoeae of N. harmandi collected from 70 Amakusa-Nada. Special attention was paid to the possibility of filter feeding for planktonic 71 diatoms for comparison to findings on herbivorous and carnivorous planktonic copepods.
72
Some notes were made regarding a few descriptions on callianassid larvae and scarce 73 information on other decapod crustacean larvae that were studied on both mouthpart 74 morphologies and feeding habits based on digestive enzyme activities. (Amakusa-Nada), western Kyushu, Japan (Fig. 1) . Collected samples were immediately fixed 83 with neutralized formalin solution (5% final concentration) and brought to the laboratory.
84
We sorted and dissected zoeae under a stereo-microscope (Nikon SMZ 1500). Plumose setae extend from the scaphognathite of the maxilla, arrayed in a plane with the 115 setule intervals at 1-2 µm (Fig. 2C ). An opening between the setules is finer than that of the 116 mesh-like structure on the coxal and basial endites of the maxilla. Such an ultra-fine opening 117 would not be suitable for sieving plankton, with water not easily passing through them 118 (Tangen, 1978) . Due to this insufficient function in filtering, the plumose setae on the maxilla 119 might be used as a wall-like device regulating a water stream rather than a sieving device 120 collecting prey particles.
[Figs. 3 & 4]
122 Some zoeae observed in this study had elongate pennate diatoms tightly bundled between 123 both mandibles (Fig. 3) . This position is within the reach of setae extending from the 124 maxillules, which are the only appendages extending between the maxillae and mandibles.
125
Furthermore, maxillule setae of the zoea have stiff serrated appearances particularly in those 126 extending from the coxal and basal endites (Fig. 4) . This structure resembles the grasping 127 setae typically observed for the maxilla of carnivorous copepods, e.g. Labidocera aestiva 128 Wheeler, 1899 and Tortanus discaudatus (Thompson I.C. and Scott A. in Herdman, 129 Thompson, and Scott, 1897) (see Anraku and Omori, 1963; Marshall, 1973 The mandible is equipped with incisor and molar processes in all zoeal stages; the former 137 processes are arrayed in a row on the anterior part of the mandible edge, while the latter 138 processes are situated on the area almost fringed by the mandible edge (Fig. 5) . The incisor When apolysis was observed on the mandible, hypodermal incisor processes undergoing 157 development for the next stage were always sharper than the epidermal ones (Fig. 6A) . In the 158 case of zoea VI, incisor processes in the post-molting stage, which can be confirmed by the 159 undeveloped, rudimentary palp on the mandible, were sharper than those in the pre-molting 160 stage (Fig. 6B, C) . Each molting interval in the zoeal stages was reported to be 3-4 days Biddulphineae in zoea I-VI, and Pennales in zoea I-VI (Fig. 7) . These observations suggest 173 that larvae of N. harmandi actually fed on planktonic diatoms in all zoeal stages.
174
Most diatom frustules and their crushed pieces contained in the gut were limited in their 175 sizes. Each frustule or piece was shorter than 25 µm in width and height, while the length was 176 not limited. Smaller or slender diatoms could be ingested without being fragmented (Fig. 7E) ; 177 however, larger or wider diatoms would be masticated before ingestion (Fig. 7A-D) .
[Figs. 7 & 8]
179
The paragnath (= labium), which is positioned behind the maxillule, has a bilobed shape 180 in all zoeal stages (Fig. 8) . Between the lobes, slender pennate diatoms were sometimes 181 tightly held (Fig. 9A, C-H) , and these diatoms were arrayed in a row extending into the gut 182 (Fig. 9B ). Although such a bilobed paragnath is widely reported in other crustaceans, e.g. These species include Callichirus seilacheri (Bott, 1955) as Callianassa garthi (see Aste and 197 Retamal, 1983), Callichirus major (Say, 1818) (see Strasser and Felder, 1999) , Callichirus 
202
To our knowledge, their wild diets are unknown.
203
The mouthpart morphologies for zoea of N. harmandi are also similar to those of 204 protozoeae of a penaeid, Penaeus monodon Fabricius, 1798 (see Motoh, 1979) , which is 
